30                                            DIFFRACTION  OF  SOUND.
[1900. Further experiments with the arrangement of Fig. 1 have recently been made. When the gas pressure is carefully adjusted, the positions of the mirror corresponding to recovery of the flame may be very well denned, but they depend upon the orientation of the burner. If for example the burner is so turned round its axis that the azimuth of maximum sensibility bisects internally the angle subtended by the source and the mirror, the positions of the mirror for minimum effect are well defined, and they are so spaced along the line of motion that the sum of the distances from the mirror to the source and to the burner increases at each step by one complete wave-length. But if the burner be again turned upon its axis through a right' angle, the positions of minimum effect are shifted so as to bisect the intervals between the former ones. In other words the positions of maximum and minimum are interchanged. These effects are just what might have been expected, and they clearly depend upon the co-operation of the direct and the nearly equal reflected sound. In the orientation of the burner contemplated above where the azimuth of maximum sensibility passes through the mirror, we might expect the influence of the direct sound to be eliminated, and then there should be no alternation of effect as the mirror moves. But this state of things can be attained only imperfectly. It is possible so to adjust the orientation of the burner that the sound of the flaring shall be uniform; but if we use our eyes instead of our ears, we recognise that the flame still executes periodic evolutions. The residual variation may depend upon diffraction as above suggested; but I think that it may also be connected with a behaviour of the burner in respect of orientation less simple than that above supposed and applicable as a first approximation. Unless care be taken, a variation of effect with position of the mirror would probably be mainly due to imperfect adjustment of orientation of the burner.]
The screen I propose to use is of glass. It is a practically perfect obstacle for such sounds as we are dealing with; but it is perforated here with a hole (20 cm. in diameter), rendered more evident to those at a distance by means of a circle of paper pasted round it. The edge of the hole corresponds to the inner circumference of the paper. We shall thus be able to try the effect of different sized apertures, all the other circumstances remaining unchanged. The experiment is rather a difficult one before an audience, because everything turns on getting the exact adjustment of distances relatively to the wave-length. At present the sound is passing through this comparatively large hole in the glass screen, and is producing, as you see, scarcely any effect upon the flame situated opposite to its centre. But if (Fig. 2) I diminish the size of the hole by holding this circle of zinc (perforated with a hole 14 cm. in diameter) in front of it, it is seen that, although the hole is smaller, we get a far greater effect. That is a fundamental phenomenon in diffraction. Now I reopen the larger hole, and the